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Abstract of JP7022712 

PURPOSE:To provide a semiconductor light 
emitting device which can oscillate light with a short 
wavelength (blue) with improved light emitting 
characteristic. CONSTITUTION:The device is 
provided with a semiconductor light emitting layer 9 
which is formed on p-type GaAs substrate 1 and 
consists of CdZnSe and semiconductor superlattice 
light guide layers 7 and 1 1 which refractive index is 
smaller than that of the semiconductor light emitting 
layer 9 and pinches the semiconductor light emitting 
layer 9 with a quantum barrier structure. 
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l1?S/&] piGaAsiSUtM^n, CdZnS 
e*»fe*62|y»#»3feJB9a:. CdZnSe8W7a 
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flfIf2-0(7D^7^ KiI<7V>&< t— #CH#A£*"U 

[OOOl] 
[0 0 0 2] 

—^Jwffl^fen-CVSA^ ifi*P, Zn S eteWVJ K 
ll-Vl^b-g-te^^ffil^ixr^S. £*u 
i4roa(73{b^^^* s ^&Sffl^^3l£^iS*tr^ 

[0 00 3] 4#tw, GaAlAs, I n G a A 1 P * if 

fc»U 17 -f K^-r-y^ ll-Vl^b^^^S-g-lw 
fit J: 9 T«5ftflE*s^rtBtt 1 4 

JECHU S^>s/-fe-^#-K4if<D7/u 

[0 0 0 4] BlOtt, W K*ty7 f U-VliWb^ 
3W# (ZnSe) «rffl^fc«3fero*i«SLAffi«>ir»fi, 

[0 0 0 5] H«f, 8 1 (InlG a A s Sffifej^LTdS 
9, C<73nS!G a A s StS 8 1 JlKM:. nlGaAs^ 
y7rl8 2^ltv naZnSef83, niZn 
SSe§84, nSZnSel85, CdZnSett 
#FI8 6, piZnSei87, pSZnSSe|8 
8, pSZnSel8 9«*Sl^nX^5. ^<D V 
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lZn Sel8 9±l:il §fl n S # i» * 5 K» 
9 0^Lt, p*Au«!9 1i«lt6n, — n 
iGa AsStS8 llUtt, nfflOl nm^9 2*589:{t^n, 

[0006] coiictrtiFtifcim***^- 

yu*3§^£frft;L*i#^£*vT^2> ( Applied Physi 
cs Letters. Vol.59, pp. 1272-1274 (1991)). 

[0007] L*»L-fca s e>, mmtfita^mfti'— t^s 

\f\ Ztll*. Zn S etit'VVJ h'*T >y7 M-Vllfefl: 

■&®>*m#*m^it&&\a*. 1 1 \-mtk'&®tm&z 

^^fcS^-lwtfc^T. n|ZnSei85, pSZnS 
e|87 (^y KJI) tCdZnSe &^#FJI 8 6 

[0 0 0 8] 

[»lflmUint5»I] _Lj$<D*n<. ZnSe 
20 ttWV* ll-VI|lifl:***rJflv*fc**©W 

[0 0 0 9] aWSWtt. ±f2*m&%l£UT/«t£*Wi:k 
(D-P, ^rogtfjtt. MSES (#fe) «*fttt.6ff 

[0 0 10] 

30 iw&m&Mfc-i- 5fctotf>^©] jiiBwgw^ji^-rsfc 

«>l^ #56SBtf)¥3MWS36M (§»#9il) tt. 

[ooii] ;:t-, ±ieo*n*<0W»«:«-3Ti^^ 

0. 5%£A±#*-3'Ct^itj5 J #*H' N . 
[0012] ±f2^#^S«ttG a A s . ±IB2 

nSe, CdZn S effc5:i:^U^ ^<7?S 

ZnSei !9i?:(/^C dZnSe A^45t^#Ffii. 

50 F«*fcl4*M : ?-#F*-C*>Sii:4S#*UV^. 



3 

[0013] *wx<»<&n*m#mytms: ess* 

v vmt. z<d&i mmmn ? ? v m ±.\z.m& s ti. 

±tc«j«*^ fldtam i smmo* 7 v kji, twaes- 
ji 1 1 1 tw tr-J^r * m&n zmfc-r z m 2 ^msio 

[0014] :;-e. vi«5cs»«rfftrfB3t*J-»fc b-c, 

^/un^-^ \t*m# CI 1 —V I fc-S-W^tt, 1 — 1 1 i —v I 

m*mm &m^&zb#»*i,i>\ \\m7tmt 

LtttZ n«S#* 

[0 0 15] *t pi?7yKI<?)W:ffl^5pI 
^t&Vot UTtt, N. P, As. Li plJ 
KJBtt 2 . 7 e V£Jl±«)*Jt«r«S:i**>. -i.-^ 
m«M*&-mti;T***trmmi£*mt>*e>*:*Z bitti- 
ng*. 

[0 0 16] 

[f£«] *«^<73^««:3B3tlga <»*«1) fcift 

[0 0 17] rrofc*. jt^fw Fete *m&mte*m 

[0 0 18] Lfc*!or s «iff, iMIflcJgjIfia i LT 
7? Kli©B5ro/^K¥fy^S<tt,v #3898 

[0 0 19] *fc» *5BWOffllW2»M»**3t3S« (UMt 

t-IIUct h7 y 7" 3*1, 5. 
[0 0 2 0] LfcAicT, * 7 7 KBrtOTtttt^fitt 

[0 0 2 1 ] 5Etc, ±f22N8#ete^J§tt, 7-1 IO 
[0 0 2 2 ] LfciSoT, *fe3t©*fl£I^S/jf!7>r K 
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[0 0 2 3] 

5o 

[0024] a 1 1±» 3tc%B^£om 1 <n>nnm\z.&z *m 

Mrt©**«j*tt , »45» J?£* K-fV^tU7lg 

[0 0 2 5] UipSiGa A sgSfc^LTiS 

5, :©plGaAsSSUi:ttpIInGaPlffi 
$112 (IJlOOnm, ^y7iS2X10 ,8 c 
m- 3 ) , pflnGaAlPI?^ K*lry5'l3 
lOOnm, ^f-f ^IflXlC'cm- 3 ) » pll 
nGaP$il4 0¥$5nnu ^fty7il2X10 

[0 0 2 6] P IInGaPgIl4±l:tt, pfZn 
Se^<s/7TJ15 (S^lOOnm, +ty71SlX 
20 10 ,8 cm- 3 ) £#LT, 7 7 KJl 6 . TM*m 

3tji 9 , ±ia5^fl=«e 1 0 . ±.to*m&m# : ?-%,# 

■< KJl 1 1 , ±tt^ 9 y KJB 1 2 *s««J:»it 5>*u 

[0 0 2 7] ±91^7 5/ KJl 1 2±tCI4, Mg Sexy 

ff±Jil3 (fJ2nm) ±fC»4, plZnSelffil 
ihJ114 (UlMm, * J ry7lglX10' ! c 
m- 3 ) *5^^^T^5„ r©pSZn S e mi5SPfilh/i 
50 1 4iaJ:tJ«Mg s eaiyf-^^fltihjii 3<oHln«trS 

KJB-1 2j3«tt5pSZ n S e ©flfPIUkJ! 
14±(ri^ nSZnSe!«)&I15 (i¥^3M 
m» *ty7lflX10"cm- 3 ) M^ntt^ 

[0 0 2 8] nffiZnS eaiAa^Jil 5±Ktt» nS 
Z*Se*ty^ll6 (ff^SOOnm, ^-V V ~TWk 
mi XI 0 19 cm" 3 ) ICnlZnSe^ 
■ryT'JBl 6±iC(i v £Klcfr*:-3-C, Alii {J¥S 1 
OOnm) , Tig (50nm) , Ptl (50n 
40 m) , Aul (30 0nm) ^COl«T*^Ji ZtlXtiZ 
nflhUEl 7*5^fig$tl,TV^S„ Sfe, plGaAsI 
fimi:iiAuZn/Aui>5>45 pIBSmffil 8 

[0029] B2tt, 13 1 ro^* u— ?mw.<Dg>m^ 

KE-e*>5. 

[0 0 3 0] TS^7->K16I1 plZnSei (IV 
j2 M m, *f y7ilJX10' ! cm- 3 ) 

±95^ 7 KJl 1 2li, nlZ n S e Jl (ff S 
SO 0. 5 Mm. ^ft^iglXlC'cm- 3 ) 
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[0 0 3 1 ] Ta5¥-*fcig*&^ Kg 7 *3 «fc tf±Sfi 
^aMMSfc**** Kg 1 1 JtnW, CdZnS 
e (Cd*i&fi5c0. 3) I^7atZnSeSft^7b 
t*S2eSlw«JBUfc«ie» jSit^Cd Zn S e (Cdffi 
j£ 0 . 3 ) 81** HatZnSe 1 1 b t 

a. 1 1 a fcitfZ n S e jgtS* 7 b, 1 1 b <DJ|E £ fi 
2nm, ^ Lt, C d Z n S e j@t&* 7a, 11a 
*3«fctfZ n S emm-7 b, 1 1 b Wg&fiftMl 5 gT' 

[0 0 3 2] T«B3M*fl4HBA 8 ft J: Zf±#i¥mmZM 
gl 0»W:Z n S e§ (fSlOnm) * 
fc x ¥ttfleftftj|9ttCd Z n S e (CdlMHfcO. 
3. l^lOnm) T?«j£S*lfc»--©**-#FJBa»fe 

[0 0 3 3] £©J:5l=««S;ftfcu-lF»-?-*#«» 
S5 0 OymCfSML. «»K&fc — \--»?\Z. I n ^ffl 

fco 5SSMf±5 2 5 nmffc!) > * 

*»JB"C«>»«L#WHI«at«:4 OxnA-Cfcofc. CO 

[0 0 3 4] c<DJ:5fcfc#*SMfta i 1»6;h,fcrott&© 

[0035] ^mmmvi-i.. -Twwwifrwfejtf-r k 

*»Jl9J:9li^CdZnS eift^iZnS eigte^ 
[0 0 3 6] ztHzXL m 3 ir^-T i 5 ir, TflJiMI 

{WM**#-r KJi7*3j:t;±«ijtwflc«»**ir-f k 

111 i£>J8#fJ?5£, s|s**»3Wi9 0flJfr*fcT»^? 
yKg6 (1B^7'/K§12) offljfM&fcolWfci-S 
lims. Sfc. ^*#»Jt»9 4»e>©»JftK#L 

^t-itiS^ Kgl i*sawic*o-Ct^S. 
[0 0 3 7 ] r^fcsb, iMMM63fcJi9~»3fc«)Bfli:& 

1fMO*B C&feStt. TSB^flsjS^TFJt^'r Kg 
7*S«fcT*±S5¥^flej&& : ?-ft#'1' Kll ia«Rt*t><BK 

[0038] 4 fc, CdZnSe fife* iZnSe fife 
[0 0 3 9] Z CD tllb, TU^-mftmfc+fttfJ Kg 

7 . -hsr^agtosfe**;^ Kg i i oeti^*j5 

ftg 9 l=f*» U ^H3t^-&d s *S*D-r-5 t ^5 MB 



(4) W7-22 7 1 2 

4CdZnSe/Zn S e&fci?C0I7W K^+y7" II- 

[0 0 4 0] Ttt^flEM****-*' Kg 7, Jb 
W##iigfe*ft#^ Kg 1 1 tt, *iVP*U TSR^# 

fWKJi 8 » ±.u*m#m%tm 1 oiaot, *m&& 

ftg 9 £Brcfe*tTio5. 
[0 0 4 1] CtfJfcfe, ¥«flE3l3l&Jl9^&Tff¥«tt: 
70 Kg 7 , ±»sWMMfflfr*3fc#-f Kg 1 1 

■etS. L7t^o-C. i*y»iW836J»9rtiC*iryTSrA 

[0 0 4 2] T»iWM*«»*3te#-f Kg 7, ± 

«JiN»flcffl»^3t* , 'f Kgl lifim^EM&*m-tZ>£ 
5fC, C d Z n S efift^fiitf Zn S e«WO*S 

Kg 7. J:«5 i J fc »flEa*fr7-3t^-r' Kg 1 li 5 MQBM 
20 &5SIt§5J:?l:v CdZnSeife^iVZnS 
efife*tf>l|E££L-Cl>-5. 

[0 0 4 3] CWTtfc, TSB^ttBSSg 8 , ±ft¥« 
{Will 0Ofitfi/'«'J:n**fts*^t 

7 . Ji^^#iSfe*ft#'f' Kg 1 1 ft#at£'< x )?t 

[0 0 44] s 4 ti, »fmi-iai7 z&mftmw e> 

30 [0 04 51 04 j^.feTIWy»(WB»T-*Jtf>f Kg 7 % 
±»if^fMH**#;tf>f Kgl l\z£Z>m*<v£M&tt 
<9 . ^^?feg9l^^i-5.m^^* J ^#<^ 

[oo4 6] Tai^aifrfitfr?-*^^ Kg 

7 . Ji»NM»*Ml»^*3!f'f Kg i i <o#?tic iot. 

l&ftg 9 cDg^#Fg±TS J f : »d s ^:# v ^*«sjKfiS; $ 

40 [ 0 0 4 7] *»< LT*jt«i«ir JliXff. 3fe^f-f KJifc 
Lt, W&^frbte'O. J.oMQBa*Sr»oTffli|M» 
flEfflWW-Jt^'f Kg 7 , Ji»2|M»*a*^3tjy-f Kg 1 

M-VISKt-S'ttiNIJflrfeffl^-Ct. ^taUJliroiSiaT-t, 
[0 0 4 8] ftl^^ifiMo^M-^teofiJ^ • WtS»= 
JO [0 04 9] *-f » *jllfi«T?f4. M^ft:5S3tg 9 L 



T. C d Z n S e 4»5)45»-t^#P«a«)t>©l:ffl 
^tcHK CdZnSe/ZnSe^l»t,^5#l 

[0 0 5 0] * fc. *HJfi0i(T«. ^aMMSitB 9 WW 

17, i lfcRitfcaK ^-fefe^-^-efco-CbS^. 

[0 0 5 1 ] *1t, NMgfclSftB 9 , sN&fls»gB8. 

1 0 » im»flE«*-T-*xr-f ks 7, 1 1 . * 7 y kb 

6, 1 2 0«a^to^rlwOV>T(i, i^S^StoS^fr 
«Jtg-?fc 9 , 0>Jx.l4\ *jy»ff»3t»9*CdZnS 
U sfM»flc«*T-3te«-r KJ17. HKdZnS/ 
ZnStLttro^. KJB6, 12£ZnMgS 

eSiU iMI*Wi*^3fc^'f KB 7 . 11 
'i5 2li<0ZnMgSeStLfctro J ?' > 
6. 12t:CdZnMgSetU ^ftB*?*^ 
KB 7, 1 1 SrilSj&cD&itS 1W&<DC d Z nMg S e 

[0 0 5 2] *SS16«T?tt. plG a A s £« 1 

±l:pf InGaPSSSH2, pUnGaAlP 
!7W K¥-r y/!3« P SlnGaPSIl4«L 
fc±l£. pSZnSe^'yyrlS^Lt, T«I5*7 

[0 0 5 3] **16«T»tt:» -bSH* 7 y KB 1 2 

ItMgSeXyfy^MlS, plZnSefi 
PBJhBl 4:fe«£tfnSZ n S eSfcii^Bl 5lCj;Sm 

mi- zzstiftmmnmm&m <rtzz>v>i>(D . mm 

[0 0 5 4] *Hlfe«<0*?-«3trt:. u— iFMff 

lw#L*r?iJfcfc<B-C3!>5as. ^tUSt***^ Kid 
iifflLTt, SEA**Lfc^-ryr*2MJft:»3tBtw*« 

•-Hi ta* e>ns t ^5 W4*s»?>n» jB*^-f*- k 

[0 0 5 5] *5llfi«lCfl%Lfc«fetts *©fft* 

[0 0 5 6] -Tftfo-fe. »f»xt^*->-i6 (MB E 
ft) fc*fT?J«*-*-S»£\ #3«60y©*fi\ *^«3S* S 
ZnSefcitfCdZn.S e tfD 2M0ttfti:: ioTO 
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[0057] :ffl£5 *J(MM&fc H<DX**? 

tMl'i^ffl^ti'^SCBEte (Chemical Bea 
m Epitaxy) *#KftMJK4BJft*8c (MOCVDfe) T 

[0 0 5 8] »R:, CdZnSe/ZnS et£if<D&& 
{4, Z n*5«£tf S e <Dt'-A^-^<D3ft^T*SS{CRSIt 
L**sfe» -JfcolMtoCdfc'-Afcv-ry*— WHJH 
;o \zx<0. *>S#Rtk »«tBWti-5ii:m:5iN»flq(i 

Swt*s^riBfc*S. :©J:5^fliCdZnS/Z 
n S /«£ if «>a»?-oja*i=*ju^-c t>|BiJ*T*>5. 
[0 0 5 9] H5ii, *3BWOj|S2roStlfi«l=«5»* 

[0 0 6 0] H«f, 2 lllnSG a A s gffiSrS* LT:fc 
9, ironlGaAsSffi2 1±iai, nSZnSo.os 
Seo.9i*?5>KB22, ZnSefflt|23 > pIZ 
n So. 09 S eo. 9i 9 7 y KB 2 4 a , ZnSSe/Zn 
20 Te^-f/l ISfiH^B 2 5, plZnSo.ogSeo.i^ 
75/ KB24 bASi^fi$jxTV^„ wOplZnS 

0. ot S eo.9i KB 2 4 b l:iiAugj|2 6 #R»t 
fe*U nlGaAslffi2 1l:ttAuGe^f 
ffi2 7#Rt*fe*b:C^S. 

[0 0 6 1 ] ZnSSe/ZnTe3'^7'IIS«t-@2 

5(4. *&jra*»fiit«r*u jS*&^B^«fiEi-sz 

nSSelfe^, Z nTe»*^-©*£H:#l::2 nm 

S![linlGaAsSK21l:S^LT^5„ pSi 
30 Z n So. 09 S eo. si ?7 y KB 2 4 b<DI?$l4 2 0 nm 
-CfrS, 

[0 0 6 2] «-gl4MOCVD)£CJ:!)^U ^©fiSt 

**f*f4, wz-tz. ^mammm 20^01/ 

m i n, ^yf^t^y^t4 0 ^ m o 1 /m i n. 
£?i^-/U5(ElWM&* 5 ~ 2 0 M m o 1 /m i n , i?4 V 
7 , ne/Uf/Wl'Mt5 0)imol/min, -^n^e- 
7*n^04 0 m o 1 /m i n. 7^-74 0 00^ 
mo 1/m i ru 0 0^, J&SJETD 1 a tm 

£i-S„ nSZ n So. 09 S eo. 91 ? 7 y KB 2 2 (4tt9K 
40 SrSSIniU-C^U P®Z n So.09 S eo. 91 ?7 y KB 
2 4 af4a*W»tUTr^* = TSrfflU>je*«:aSE(lDL 

Tjgfi£-rs 0 ^*ta^(4^-rn^B , b 5 0 ort-fes, 
[0063] 0 6 14, *^te^jw^^^-r K^mst 

-7tffi^#ttSr^U, tfcftWtLT, ZnSSe/Zn 
T e ?^7\\mte*m2 5frti:\,^i£&<D&y£y'(*- K 

[0 0 6 4] *^J6F!l^##tCt4, MB3ErfiJ©Sr*,Jt«s 9 
W.EE&2. 5Vt<g<, KWtttrSirnitt 

1. 7i:/J^$^^ 0 )tai^lli3Sm~l OOmAWiE 
JO HT-mj5Ef-ttMLTtS^:-rSw,hd5^-*»So 
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[0 0 6 5] ^WJ:5*a»*s«** J »bixfcOtt*W 
[0 0 6 6] H7tt, frmi&M<n&ft?'( Y<n>m£ 

PPWIwfcJtSat^/V^— '^Kia-efcS. Hf, 2 5 
a. 2 5bli^'ilZnSSe/ZnTe^'fyil® 
te^H 2 5 tfllfifc-rS Z n T e ZnSSegfe 

[0 0 6 7] *£1fe0i|a»£. mVFW^-^ft. z 
n S eSttl 23 t nlZ n So.os S eo. »j KJB 

2 2 i:<7?fig<D/<> h# 1 0 Om e Vffcit 
ft, Z nS e«Stt»2 3rtlCBi:a>t)feix6. 

[0 0 6 8] — eSfOtfll ZnSSe/Zn 
Te*-fril8jWJl2 5CJ:!l, ZnSegttg23 
tpIZnSo.oiSeo.9i^7'y KI2 4 a, 2 4 b t 
(DmWtttC'O Hat-7-fc y HjJS 0 . 5 e Vll^t < 
Sfcfcl::, Z n S eS&J!2 3 rttwffl Ciifc t>tb5 0 

[0 0 6 9] $ K*T7*y h****< £5 

[0 0 7 0] SB 1 OS*. #H*«<0*fi\ pl?77 

*>6T*5. tftb*). ZnSSe/ZnTe?-f7'll 
jgt&^Jf 2 5 14 * *f 7" 1 1 UtttiL £ *VC ^ 5 it «3 , 

^oeiffU^Hl 0 7 1^-Ti 51-. ZnSegft 

3 rofiS© u-^/v-i: * 1" rf I ffi^g t tf)^tU4B&^ L 

•3. fcttfcWCJt^T. S|Sffl/^Kt7tyhai 

[0 0 7 1 ] f 2©I6ll ZnSSe/ZnTe^-f 

frhX'&,Z> Q ■f^to'fr.. ZnSSe/ZnTe^^7*ll 
Ste^-JI 2 5 4>St3bftfe£c*tt 1"</W4, ZnSSe/ 
ZnTeN^I lig^roe^U^JC^fiS^RES 

[0 0 7 2] ;roi5 lc^^yil@*&^-^ib^fiS;$^ 
[0 0 7 3] rtUlr*fLT, Jt««<&»£-l£W:. 3tttJ73 

[0 0 7 4] *^**WJC«5!B 3 ©«H^l:oPTS 
Wi"5o **««d^S2<o|?»«fcSfc5jiRtt. P SZ 
nSo.otSeo.91^77 Ki«)pITttfei: LTUf ^ 
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[0075] y**Att»**t**ira*L»6**l 

*-CH*>5*»h Z n S e5RO*mTttpa!fi*Sr*'t-T 
^•fe.T'i'irL-CffilSnT^S. L*»U y^y~.M4p 
n gf^Sr^fi£ Lfc*&£K£g Rl n fflWflsJi* Cttft L 

[0 0 7 6] Z<D£?*?$m&1b^Xi>. *m&Miz£ 
tltS, pSIZ n So. 09 S eo.91 KJi^KRinStt 

*»5 J: 7 ZnSe fe&m 2 3 ©i£flF05«ffr?*4'K: 
ft- -5. 

[0 0 7 7] MIC, Te^tfZnTeig^2 5a(0 

[0 0 7 8] ®9<4, *|Slfi«i:-tOlfctt«iUr«* 

[0 0 7 9] *mmm<om&. m3>fo<n&%-t&9m&i 

*S2. 5V£<g<, n«tl.-7iftff«pn«^©» 

[0 0 8 0] *^JS0iJ-e»4y f7irol£t 

*Sffi|< v gig©!) ^-^.McJ: (9 p ntfrfrs&sjglfcSixT 
iO VNi(7)ir*fLT. Ifctt«Ttty?-!>.fc.«>4£ttfc.fcB nl 

[0 0 8 1] #*6W#*©«FftfcJ:;h.tfs ZnS 

S e/ZnTe^-Y7*ll©1*^Ji2 6 0«ttl 0~5 
f25a, 2 5b (Dm £ *S 1 ~ 8 n mfil, HXDftd* 4 

~ i os«0>»fri:ift#fc*-*' y rm 

[0 0 8 2] *K*2feJ:tfK3 0»ifi«WgJi*WwO 

40 [0 0 8 3] ±ia*m^JT-(4. SttJl*t^ atZnS 
efcJBl^fcd*. ^©ftbtJlCZnSSe, MgZnSS 
e, CdZnSSe ^<75teO*/u=y7-f K^**S:ffl 

[0 0 8 4] -ZtL, ±EIMTIi> pIZnSo.o»S 
eo.n^7yK|24a, 2 4 bCZ n S S e/ZnT 
e^-f^Wm^m^nX^rziK W4pl!*?yKli 

2 jfift^-JS* 5> ft a Srtf A-T^tf £ 1/ \ 

[0085] y TJiromrittmtaA-sc 

50 JE^r«-C*)!>, «?Ltf» Z n T e (Dfti? K) \Z S ZnSe 



®mW-7-2 2 7 12 



Te, ZnSSeTe^ffl^SCHT'tS, 
[0 0 8 6] *7t, 3f-^^W<O^WSa. 

N, P. A s £pS^7 y KJiKSaoUTfcft^. 
[0 0 8 7] nf^7? KJifc^-f^llffltt^-JS 

[0 0 8 8] #»«tt±3ffibfcl*ltLW::lB!6£*l< 

[0 0 8 9] -tote, *9B93£>SB&&KUfe^t£S 
[0 0 9 0] 

^.tiuau iMKWBtw-jitiojgjas-rufc^'r' ks 

ft) <&5telw#LTfcfcfffc*3te^&^rW#*3te3S 
[0 0 9 1] *|g^ <»#JS2) diixtf, *7 
K*rt«o^tt«»tt±IEiN»{*:«*^JBI-J:oT h 7 y7* 

Tk gi^rtfc**yr 



72 



[0 i ] *&*%<om i «)iti6«iw«si|y»«c^— nai 

[0 2] E l cQ^^u-^eo^a^-^D^itfflo 
IfiliB^fllJSSr^i-e**^**^^-^^ KB. 

[®3] ■lflDswMfri'— rssiKo^fi^oiiiiiasro 
[@4i &m^?vmmM<DM*inM<oi%Ettez>m* 

[15] **Wro!B2roSllfi«lc«*«*^al— K© 
[0 6] B50«*^*- KW**-*ttl*Wti:Jt 
[0 7] 0 5<O|g}fc:?W;i— K^mJEepj&OBfOT^A^ 

[®8] s iMs^Dfiasyf ^©^ttti^t 

[0 9] #3§^OfS3<^llte#JK&S%ft:^2i-- K© 
[010] fe&<D#m&*m&i'— !fm«)«EMMKfi«: 

^-r^rffi0o 
[^■§-<otfeW] 

1-piGaAslE 2-pSl nGaPlSSI 
H. 3-pIInGaAlP7'f K^t>7*S> 4-p 
SlnGaP*Ei> 5-pfZnSe/<y77l, 6 
-Tffl* 9 y K«, 7 •••Ta5¥-3Wfc@8^-i£#1' K», 

8 -Twmtmmm. 9-*m#&ytm. io-i« 
¥.B#mmm. 1 1 -ias^wwiHHF-jfctf-c kis, i 

30 2-_h8B*y y KJB, 13-M B Seiyfvm 
Jl, 14-pSZnSetKRLbM. 15-nSZnS 
elftii^I, 16-nSZnSe^rt7m 17 — 
nim 18-pflW. 2 1-nlGaAsIK, 
2 2--nSiZ n So. 09 S eo. 9i ^7 y KJ1, 2 3-Zn 
SelSttiv 24a, 2 4 b-pSZ n So. ot S eo. »i 
^5yKi. 25-ZnSSe/ZnTe?-<7 , IIIft 
^PH, 2 5a-ZnTei^ 25b-ZnSSei 
2 6 -A um®, 2 7-AuGe^lfe 




[07] 



25o 25b 



— 1P-1 

23 24o 25 "iSb 



(8) 



ffl¥7-22 7 



[01] 



[03] 



' s / / s / / / s / / s~7T. 



2\ L 




no lib To 7b 



12 II 10 9 8 7 6 



[0 5] 



[124] 




12 II 10 9 8 7 6 



[06] 



I 10 100 

mn <mA> 



(9) WM¥7- 2 2 7 1 2 



[08] l®9] 

A J6»M 




n — 8 4 

n —83 
JJ 82 

n —81 



(72)*W# KB Sfci (72)»W# -^3>-u=- 

#SSJi|»JU»m*E'hl*]JK£"ri#i6 & »*JII*JlWilr*K/M«Hlfi£"ri»* « 



